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PREFACE

The purpose of this book is to provide a thorough introduction to computer programming
for students who have little background in computing. The major features of the com-
puter language Pascal are covered in detail. Throughout the book a problem-solving
approach is emphasized to provide insight into the thinking process associated with writing
computer programs. The concepts are presented in a nonmathematical manner, although
a few examples require a modest knowledge of high school algebra. No previous knowledge
of computers, programming, or other specialized skills is required.

The book should be useful to all college students—regardless of academic major—
who wish (or need) to learn to write computer programs using Pascal. It is particularly
appropriate for liberal arts courses in which students from many academic disciplines are
enrolied. It is also suitable for self-study.

The first five chapters (taken with minor modifications from my earlier text,
Computing: A Problem-Solving Approach with FORTRAN 77) provide a background for
those who have no prior knowledge of computing. Students who have studied another
computer language may be able to start with Chapter 6, Pascal Data Types, but most will
profit from a study of the introductory chapters. In my classes, the chapter on LOGO
turtle graphics is particularly helpful because it introduces quickly many important pro-
gramming concepts and problem-solving techniques. If a LOGO interpreter is available,
it should be used for writing programs and mastering the concepts.

In my beginning computing course, the approaches used in this book have been
exceptionally successful in making programming comprehensible to students from a large
number of academic disciplines. Nonscience students have performed as well as science
students. Nearly all of them report having fun writing programs, and some claim that the
course improved their ability to think logically and critically. After completion of the
course, many of these students have continued to use a computer to solve problems in
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Xiv Preface

their own academic major. These observations make me confident that the techniques

used in this book can be helpful to anyone who wants to learn to write computer pro-

grams in Pascal.
T. RAY NANNEY
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chapter 1

COMPUTERS: AN OVERVIEW

There is hardly an area of human endeavor that has not been affected by computers.
Banks use computers to print your bank statements; utility companies compute your
usage of their services and a computer prints your bill; computers are used to control the
inventory in department stores and supermarkets; airline personnel check your reserva-
tions using a computer. They are everywhere—in business, industry, government, educa-
tion, sciences, and all present-day technology. This widespread use of computers in our
society is due primarily to the generality of tasks that computers can perform, the tre-

mendous speed of computer operations, and the decrease in the cost of computers.

1.1 COMPUTERS IN SOCIETY

In 1974, 1 heard an IBM executive refer to the rapid spread of computer usage as “the
insidious revolution.” He explained that the general population rarely saw a computer,
almost never worked with a computer (computer billing being an exception), and was
unaware of the diversity of computer applications and their pervasiveness in society. His
claim was that without the public’s realization we had become so dependent on com-

puters that society could not have been maintained without them.

In recent years, the public’s awareness of computers has changed dramatically,
primarily because powerful personal computers are available at a reasonable cost. Most
bookstores sell technical books written for the owners of personal computers; numerous
books are available to guide the public in selecting a personal computer. Newsstands sell
many magazines that deal with particular personal computers. The availability of com-
puters for a significant segment of the population will have an important impact on

society.



2 Chap, 1 Computers: An Overview

Let us expand our perspective regarding computer applications by briefly consid-
ering the history of modern computing.*

The first large-scale electronic computer, ENIAC, was completed in 1946 and was
used by the U.S. Army Ordnance Corps primarily to compute ballistic tables. In the early
1950s all computers were owned by the federal government and were used for census
studies, weapons calculations, weapons delivery and control, cryptographic applications,
nuclear design, nuclear engineering, inventory, and logistic applications. In 1954, the
UNIVAC 1 computer was delivered to General Electric Company for commercial use,
and the computer explosion had begun.

In a 1967 report to the president of the United States,§ it was estimated that
80,000 computers would be in use by the end of 1975. This estimate was far too low.
Improved computer technology and the resulting reduced costs made the acquisition of
a computer attractive to many organizations. By 1976, the number of computers in use
was 220,000 (see Table 1.1); the government’s share had dropped to only 3.4 percent
(see Table 1.2). Most of the computers were owned by the manufacturing industry,
miscellaneous businesses, and banking institutions.

Computers have been installed, replaced, and upgraded at such a rapid rate since
1976 that current statistics would be inaccurate after only a few weeks. If you think of
all the computers (or computer-dependent devices) that you see in just one day, you can
better understand just how omnipresent computers are.

1.2 THE SPEED OF THE COMPUTER

The ability of computers to perform tasks at amazing speeds is well known. Reasonably
fast computers can perform more than 10 million elementary operations in a second and
simultaneously operate many attached devices. For example, a moderate-sized computer
could, in 1 second, do all the following:

1. Calculate the payroll for more than 1000 employees.
2. Print more than 100 checks.

3. Update records for 2000 students.

4. Grade and analyze 3000 exams of 100 questions each.

This speed gives us tremendous power to manipulate information.
There is another aspect of computing power to be considered: the power of com-

*Much of this information was abstracted from Ruth M. Davis, ““‘Evolution of Com-
puters and Computing,” Science, 195 (March 18, 1977), 1096~-1102, Tables 1 and 2: and
Saul Rosen, “Electronic Computers: A Historical Survey,” Computing Surveys, ] (March
1969), 7-36. Copyright 1969, Association for Computing Machinery, Inc.; by permission.

tComputers in Higher Education, Report of the President’s Science Advisory Com-
mittee, The White House, Washington, D.C,, February 1967, p. 58.



